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(57) A pressure fluid conduit coupling (18) fitting 
wherein a nipple tube conduit (26) fitting shank is made 
of specially grooved rigid material. A conventional elas- 
tomenc hose conduit (34) having an open end telescop- 
ically receives the grooved tube conduit, and a conven- 
tional crimp-collar (36) Is sleeved over and shrunk-de- 
f ormed onto the hose open end to permanently sealably 
secure the coupled conduit connection. An external cir- 
cumferential surface of the tube conduit has one or more 
circumferentially continuous sharp edge external 
grooves (28) of a shallow depth (H) and predetermined 



width (W,) that are defined by ribs formed between the 
grooves. The junction of the groove sidewalls (54 56) 
with the respectively adjacent conduit outer surface de- 
fines a circumferentially continuous sharp edge formed 
generally as a 90' Junction of these groove sidewalls 
and nb surface, plus or minus a few degrees. These spe- 
cially contoured sharp edge shallow depth external 
grooves enhance the fluid sealing capacity (pressure 
rating) of the coupling connection while reducing the 
magnitude of collar shrink crimping required, and mini- 
mize the chances of hose damage because of over- 
cnmping. 
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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to fluid sealing connections between rigid and flexible tubular fluid conduits, and more 
particularly to automotive hose couplings such as those used for connecting conduits in automotive power steering 
systems, and for coolant conduits for transmission and engine oil cooling systems, and the like. 

BACKGROUND OF THE INVENTION 

10 

[0002] Crimp-type collar couplings used for sealingly telescopically coupling together rigid and flexible pressurized 
fluid conduits used in automotive power steering systems, and in transmission and engine cooler systems and the like, 
consist of a variety of designs. The sealing surface of the rigid tube at its nipple end, i.e., the end that is inserted into 
the open end of the flexible hose of the connected conduits so as to telescopically overlap therewith, may have a shank 

15 that is smooth or, alternatively a shank that has raised ribs, rolled ribs, or one of many other external groove configu- 
rations. These different groove configurations are employed to enhance the sealing against fluid leakage between the 
flexible hose (usually made of a suitable elastomeric material), and the metal or other material used to construct the 
rigid tube. During the collar crimping procedure used in making the coupling, a generally cylindrical malleable metal 
shell is employed as a crimping collar and encircles the outside circumference of the hose. This collar is permanently 

20 circumferentially and radially-shrunk deformed to thereby apply mechanical radial compression pressure to the hose 
and thus builds up a permanent restraining stress for frictionally clamping the hose onto the tube nipple. This shrink 
force is also intended to squeeze the hose inner surface or hose innermost layer (in the case of a multilayer laminated 
hose) into any and all grooves or valleys of whatever rib design is provided on the nipple shank sealing surface. This 
adds a mechanical interlock structure reinforcing the frictional clamping to thereby assure that the assembly will remain 

25 intact against tensile forces tending to pull apart the flexible hose and rigid tube at their coupling. 

[0003] One feature that prior coupling designs hitherto appearto have in common is that when a plurality of machined, 
cast, molded or rolled ribs or grooves are provided in the nipple shank exterior surface configuration, all sharp edges 
(where the radial sidewalls of each groove intersect the cylindrical nipple shank outer surface) are made "non-aggres- 
sive." This is done either by initial design for eliminating or modifying them by subsequently forming them into a generous 

30 radius, chamfer or bevel edge. These non-aggressive edges assure that the tubular flexible hose of the coupled con- 
duits is not cut during the aforementioned collar crimping operation employed to render the coupling permanent and 
sealed tight. 

[0004] Thus conventional thinking has been that if the tube were cut during crimping by the presence of such a sharp 
edge, premature failure of the coupling assembly would result. On the other hand, sharp edges hitherto have been 
35 used on the barbs of rigid tubular nipples that are used in powersteering or oil cooler hose. Nevertheless where grooves 
or ribs, instead of barbs, have been used on a nipple shank to enhance a sealing surface function the sharp edges 
that might otherwise have been formed, such as by leaving square cut groove corners as initially formed by lathe- 
turned cuts, have been purposely removed or avoided for the aforementioned reasons. 

40 OBJECTS OF THE INVENTION 

[0005] Accordingly, an object of the present invention is to provide an improved automotive hose coupling employing 
one or more specially contoured external grooves to enhance the sealing between the telescopic junction of the nipple 
shank of a rigid tubular conduit and a flexible hose in conjunction with a crimping collar that is permanently shrunk- 

45 deformed to apply radial compression pressure to the hose, and which coupling is improved from the standpoint of 
maximizing its sealing pressure capability while not causing the flexible hose to be cut by the crimping forces produced 
between the inner surface of the hose and the outer surface of the grooved tube shank of the coupling. 
[0006] Another object is to provide an improved method of making an improved coupling of the foregoing character 
that is economical, reliable and that reduces the amount of compressive force needed for crimping the collar on the 

50 hose to effect a good seal, thereby reducing the internal stresses in the hose and minimizing the chance of damage 
occurring because of over-crimping in constructing the coupling. 

SUMMARY OF THE INVENTION 

55 [0007] In general, and by way of summary description and not by way of limitation, the invention achieves one or 
more of the foregoing, as well as other objects, by providing a pressure fluid conduit coupling, and method of making 
same, wherein an improved nipple tube fitting conduit is made of specially grooved rigid material for use with a con- 
ventional elastomeric hose conduit having an open end that telescopically receives an open end of a shank of the 
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a. c rimp -co„a r s,eeved over and shrunk-de- 
one or more circumferential* ^X^^^SS^^^ ^Tr T * ^ * Dr ° Vided with 
grooves. At least two adjacent grooves of a ZSo^lTJ^ , ^ '"^ ° y ,he ribS f ° med between tne 

termined distance W 2 . Each of Lse two arXes ZZ « Tj ? are s P aced a *ially '">m one another by a prede- 
radia,.y extending axfa.,y spaced sfdeS^ 

the associated groove sidewalls and is formed at a radS. dln^ wall of each groove extends axially between 

measured from the externa, maximum oZde dtme" of ZZLZ^V ^ ?° predetermined di ™nsion H, as 
external circumference of the fitting shank ribs ^ sucn JSS.? r T*" betW6en SUCh 9 r00Ves - The 

eters, e.g.. the groove depth dimension H mav r«nn! . Wlthm 8 range of such dimensional param- 

width dimension W, may range be^vTe" abTut ESZXl f °° 4 inCh6S t0 about 015 inches . the groove 

W 2 may range from 1 about oil £E Tab™ t"^ '^"^'^ SDa ™° dimension 

grooves ranges from about four to eiqht and the arnZ ^' Preferab * the number of the grooves in the plurality of 
* are uniform and constant from groove to-groove Qimens,ons ^ , W 2 and H apply to all of such grooves and 

the same w*h a magnitude to create, in the 
hose up to about 700 psi. aL the crimpS)! Sp^IS^Sh^"^ ^ 9r °° VeS ' an intemal stress in the 
the thickness dimension of the wall of SS S^SSiT^^r^T^ to radia " y COmDress 
« 80 percent of its free state thickness ' the h ° SS Wa " ls encircled b V the c °«ar, to about 
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BRIEF DESCRIPTION OF THE DRAwmr.c 



- STlo T d « 52 mo d d advantag r s of the present invention - ba t 

using the invention, from the appended oSms Z from thJ ll ! P H reSent ' y ^ to th * inVentors of makin 9 a " d 
otherwise indicateci), wherein: <*nacnea drawings (which are to engineering scale unless 

- ^^J^^^T ° f 9 ^ emb0di — of an automotive hose coup.ing constructed in 
FIG. 2 is a fragmentary exploded view of the components of the coupling of FIG 1 

rSi^IS^S^il' S6COnd emb ° dimem C0UP ' in9 ° f in - nti - -d tf ied on* in that i utilizes 

the embodiments of FIGS. 1-4, with an interio^^nfor?nn 1 1 J T "'"^ e " d ° f the ri9id tube ' utilized 
shown by Kse, prior to insertion ***** ^ b *^ 

x ; i^^^^^^^r^T^ f,g - 5 - as viewed >» fig - 5 

greatly enlarged scale thereover encompassed by the circle labeled 7 therein and shown on a 

FIG. 8 is a cross sectional view taken on the line 8-8 of FIG 5 

2 HgS.S. 1 ° SidS 6leVati0na ' and end Vie - <* the reinforcing tube used in the subassembly 

- ^^pSK SS^^ d - - - — of finite element 

F.G. 13 ,s a fragmentary part elevationa. and part cross-sec.ona, view taken on Si line t 3 1 3 of FIG. 4. 
55 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0011] Referring in more detail to the accompanying drawinos FIG 1 niHtmta. > ^ 
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20, usually constructed of steel (e.g., 1008/1010), stainless steel, copper or brass material, Is removably connected 
to a metal male connector fitting 26 by a conventional hex nut compression fitting 22 threadably received on a male 
threaded end 24 (FIG. 2) of fitting 26. A plurality of grooves 28 are provided on a tubular shank 42 of fitting 26 (FIG. 
2) that are specially constructed in accordance with the invention. The rounded male nipple end 30 of shank 42 is 
telescopically inserted into the mating open end 32 of a flexible elastomeric hose conduit 34 and permanently secured 
to fitting 26 by a crimp-collar 36. Crimp-collar 36 is shown by way of example as a conventional triple bubble crimp- 
type collar constructed of malleable metallic material and shown in its crimped state , in FIGS. 1, 2, 4 and 13, as 
circumferentially and radially compressed. 

[0012] Fitting 26 is shown complete In FIG. 2 and comprises, in addition to the externally threaded male end 24, an 
integral hex nut portion 40 and the cylindrical shank portion 42 that is provided with a hose stop flange 44 spaced 
closely adjacent nut portion 40. Shank 44 terminates at its axially open end at the tapered nipple open end 30 that is 
designed to facilitate telescopic insertion into the open end 32 of hose 34 in a conventional manner. Shank 42 between 
stop flange 44 and nose 30 is provided with the plurality of the special grooves 28, shown by way of example as being 
eight in number and defining therebetween the seven ribs 46. 

[0013] As shown in FIGS. 8, 9 and 10, fitting 26 is preferably a reinforced subassembly, a conventional cylindrical 
open ended metal reinforcing tube 50 being telescoped with a close clearance fit into shank 42 of fitting 26. Tube 50 
is designed to be at least axially coextensive with the portion of fitting shank 42 that is axially overlapped in assembly 
with crimp-collar 36. Thus, as shown in FIG. 8, tube 50 is flush at its right hand end (as viewed in FIG. 8) with the end 
of shank nose 30, and its left hand end terminates just past the hose stop flange 44. 

[0014] The second embodiment coupling construction 18' shown in FIG. 3 is identical to coupling construction 18 
except that the crimp-collar 36' is of the conventional flat crimp-type instead of the triple bubble crimp-type ("TBC") 
coupling 36. 

[0015] In accordance with a principal feature of the present invention, and as best seen in the enlarged view of FIG. 
7, each of the fitting shank grooves 28 is basically a "square-cut" groove. By way of example, each groove 28 may be 
form-tool machined in the metal material of the shank 42 of fitting 26 so as to have a predetermined cross sectional 
configuration in a plane defined by the central axis and a radius of shank 42. In the illustrated example each groove 
28 is defined by a pair of axially opposed radially extending sidewalls 54 and 56 that intersect the outer cylindrical 
peripheral surface 58 of an associated mutually adjacent rib 46 at a right angle to thereby define a 90° sharp edge 60. 
Edge 60 is thus a square-shoulder-type edge purposely unaltered from the lathe-turned machine cut used in forming 
groove 28, instead of such an aggressive groove edge 60 then being radiused, chamfered or beveled as in prior 
practice. Preferably the bottom wall surface 62 of each groove 28 is cylindrical and concentric with the cylindrical 
peripheral rib surface 58. Likewise, preferably the junction of each groove sldewall 54, 56 with the groove bottom 
surface 62 is formed as a fillet junction, shown as fillets 64 and 66 In FIG. 7. 

[0016] In addition to the junction of grooves 28 with ribs 46 being formed as "sharp edges" 60, and as best seen in 
FIG. 7, the invention is also characterized by a further feature, namely the predetermined dimensional relationship of 
grooves 28 with ribs 46 as to the width dimension W n between the groove sidewalls 54 and 56 as measured axially of 
shank 42, the spacing between each adjacent pair of grooves 28 which defines the width dimension W 2 of each rib 46 
also as measured axially of fitting 26, and the groove depth denoted H in FIG. 7, which is the dimension measured 
radially of shank 42 between the outside diameter of each rib 46 and the outside diameter of groove bottom wall 62. 
Exemplary values for these dimensional parameters W\,, W 2 and H have been determined initially by finite element 
analysis (FEA) and verified by prototype testing, as described in more detail hereinafter. 

[0017] To assemble and construct coupling 18, utilizing the components described hereinabove, an undeformed 
crimp-collar 36 is first sleeved over the open end of the undeformed hose 34, so that the fitting end 70 of collar 36 is 
preferably flush with the open end 32 of hose 34. It is to be understood that collar 36, as well as hose 34 as shown in 
FIG. 2, are shown after crimp deformation of these respective components. 

[0018] Then fitting 26 is telescopically inserted, nose end first, into open end 32 of hose 34 until hose end 32 abuts 
hose stop flange 44 of fitting 26, as best seen in FIG. 13. Then collar 36 is crimped in a conventional fashion using 
conventional crimping equipment, so as to circumferentially and radially shrink-deform the malleable material of collar 
36 a given amount to thereby permanently deform the same into a permanently set configuration indicated somewhat 
diagrammatically in FIG. 1 3, as well as in FIGS. 1 , 2 and 4. This sh rink-deformation of collar 36 thus radially compresses 
that portion of hose 34 telescopically axially overlapping fitting 26 and forces the wall inner surface 72 of hose 34 to 
bulge into and thereby partially penetrate each of the grooves 28. This mechanical interengagement of hose 34 with 
groove ribs 46, in addition to the f rictional grip of wall 72 on the external periphery of the ribbed shank 42, provides a 
very strong joint that resists axial separation of fitting 26 from hose 34 even under tensile forces that typically exceed 
the tensile stress limit of hose 34. 

[0019] From the standpoint of reduced fluid leakage and enhanced sealing of highly pressurized fluid through the 
coupled junction of the conduits 20 and 34 via coupling 1 8, it has been found that surprising and substantially improved 
results are obtained from sharp groove edges as compared to various ribbed and grooved configurations that use non- 
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aggressive groove edge surfaces where thev are enaaoori h„ th» ^ ■ ■• 

putting radii, chamfers and/or bevels on TJ^^^l^^ T ^ by the pri0r practice ° f 
invention aiso features a groove depth H that is Te.SveTy ^SXZSS ZoT^' " T * Th * 
rubber material of hose 34 that could cause it to cut or tear or Z ! , k P SSVere mternal stresses in tne 
and empirical testing to date have shown the "sharo edoe orl3 * 6 ° f ^ ^ 60 ' Both FEA 
shank coupling finings of prior art cons™ ctLs 9 9 deSI9 " ° f the ,nVention t0 be far to the rib 

[0020] More particularly, in the development of the present invention an FFA ««,h 

to determine if theoretically improved results could be obtained from »„n, 1 T V W3S conceived a "° conducted 
The goal was to maximize the sealing pressure capL^t? of thl , T * ? ° re9 ° ing Prindp,es ° f the inventio "- 
hose 34 severe enough to cause it to STJS^^^^^S w5 I* Str6SSeS in 

stresses and sealing pressures on a coupled hose usino arooles ll 7 ^ W * S Cr6ated to eva,uate *e 

axially spaced grooves 28, to create a be'tter ^ t^^S^Z^T*^ ^ * " ~* uatt * 

mner diameter wall surface 72 of hose 34. The groove width W 2l e death Z T " " ^ 26 3nd the 

i.e., the axial width of each rib 46 denoted W P in FIG 7 !!,! ; ^ ? andspacing W 2 between the grooves, 
data runs in order to determine the ootimum h«i^' V„ Z.™*™ ? W ' th ° ne another an ° *en varied as between 
stressing rubber tube 34. From this analysT pSZiS^JET SeaHn9 Pr6SSUre With ° Ut Severel V 

prototype testing. Tests were run to P^\^S^^J^1 * nd parts were manufactured for 

designs. These test results have shown the des an El , determine how the parts compare to existing 
[0021] An additional benefit that was d iscove'ed is that ha hll 5 P rov f ^"rpnsingly superior results. 

compressed a distance corresponding to KfoTST 5S3LJSS2?2S- 1 P Vanati ° n h the Crimp co,lar wa * 
The values for the hose material wer taken from < pedflcatSna fof a S \ ^ ° f ,he h ° Se) of the hose - 

which has a specified failure limit of 1 560 psi S3^S5S^i?"» ,d T W 38 3 f,uoroelast °™r 01 -560, 
the cross-sections, which in turn was due to V^^SS^ BmM ^ eXtraCtin9 3CCUrate Values f rom 
the sharp corners of the grooves, the numbs* o ^^^^^2^5^?' * * StretCh aCr ° SS 

were used in the analysis problem. Indeed, the «£^5J2 mnT k? *" StretCh aCr0SS the comers 
the data on the comers of the grooves mn the P rob,ems when a radius was inputted to 

fSeZretfc ^ a fitting tube shank with no grooves at a„, 

area of the collar on the ungrooved tube The sealino cf P „! T ' S concs ™ a ™ at the maximum crimped 
sealably withstand up to 1 97 psi of fluid pressure — ' ° n the Smooth tube «»»nk can only 
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(continued) 





(Values for "H", ,, W 1 " and W 2 are expressed in inches) 
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No. 


H Dimension 
(inches) 


W n Dimension 
(inches) 


W 2 Dimension 
(inches) 


Stress 
(psi) 


Sealing Pressure 
at Corner of 
Grooves 




1 0 


.010 


.01 0 


.030 


936 


359 


10 


11 


.010 


.010 


.040 


872 


369 




12 


.010 


.015 


.030 


Q4A 


453 




13 


.010 


.015 


.040 


1390 


440 

*T*+U 




14 


015 

• V 1 J. 


005 


030 


540 


9Q5 


15 


15 


.015 


.005 


040 


709 
/ u^ 


3Q5 




1 6 


015 

.U 1 w» 


.01 0 


030 


1400 


53Q 




17 


.015 


.01 0 


.040 


1450 


4Q9 


20 


1 8 


.015 


.015 


.030 


Q4R 


553 


1 Q 


.015 


.015 


040 - 


11 00 


550 




90 


015 I 

.U ID 


0O5 


050 
.UOU 


494 


i4Ql 




21 


01 5 

.U I sJ 


005 


OfiO 


3P.7 


305 


25 


99 


01 5 


ni n 

.U I u 


050 


5P.4 


5Q1 

oy I 




oq 

£.0 


.u to 


m n 

.U I u 


.UOU 


R/1Q 

o^ty 


Ol O 




94 


01 5 


01 5 
.U l O 


.UOU 


71 ft 
/ 1 o 


700 


30 


I 




,uio 


.UOU 


01 / 


by 1 


Oft 


.Ul O 


AOA 


.UoU 


777 
ill 


1 yo 




07 


ni r 

,U IO 


.U*£u 




77c 
/ /O 


7QQ 

/yy 




OQ 


.Ulo 


.Uz£0 


-UoU 


C70 

b/^ 




35 


OQ 

^y 


.Ulo 


noc 




boo 


bby 






015 


030 

•Www 


030 


Q55 


yon- 




31 


.015 


.030 


.040 


1026 


1280 


40 


32 


.020 


.010 


.040 


437 


468 




33 


.020 


.010 


.050 


467 


500 




34 


.020 


.015 


.040 


522 . 


562 




35 


.020 


.015 


.050 


716 


672 


45 


36 


.020 


.020 


.040 


775 


738 




37 


.020 


.020 


.050 


742 


694 



[0025] It will be seen from the foregoing FEA study results that when the groove depth (H) is 0.015 inches and the 
groove width (W-,) is .030 inches (runs Nos. 30 and 31), the sealing pressure capability is the greatest (i.e., 934 and 
1280 psi). It also appears that as the space (W 2 ) between the grooves increases, the sealing pressure capability 
increases (again, see runs nos. 30 and 31). Based on these results, a prototype was constructed using a groove 
spacing of approximately .060 inches, because it was calculated from the FEA results that the sealing pressure might 
well increase even more by increasing the figure from .040 to .060. Since the groove depth (H) is a parameter that 
seemstohave much less effect on sealing pressure obtained, for a theoretical FEA prototype test sample this dimension 
was reduced to .008 inches in order to further reduce the chances of cutting the inner wall 72 of hose 34. The FEA 
study using these modified parameters provided the following surprisingly improved results: 
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No. 



38 



H Dimension 
(inches) 



0.008 



Dimension 
(inches) 



0.032 



W 2 Dimension 
(inches) 



0.065 



Stress 
(psi) 



646 



Sealing Pressure 
at Corner of 
Grooves 



1020 



oottsmtctlon. A dllference wes oLtveo .„ JLqu.m es,^ T.be IT" h ""T" com ™ re » l •»»*»>« 

collars. I.e„ the flat crimp style proven better Ho weve it ~ """" ,hese two st >" M °' 

well wltK a alBerera hose construction " 0W8ver . » » believed that the TBC style may prove equal or worn vety 

'ssj^s^^jz^s^s^t " i,h no teakase **— 

the .03 inch groove width (W,) display an JSSnSS^^^ 7 ^ * ' S eV ' dent that rUns nos - 30 and 3 1 "tag 
On the other hand, the groove wi th of .0^^7^££Zi as c ° m P^ed to the rest of the cross-sections 
at the same time not creating a great deal of Za stress fnthfh o f^"* 6 theoretical sealing values while 
width of 0.30 inohes but a reduced g^d^XT^ kZ^ " ^ ha " d ' mn N °' 38 Usin 9 a 
060 inches resulted in providing about five time the seaJno mcreasin 9 ths 9-oove spacing (W 2 ) to over . 

hose stresses. ui r.ve t.mes the seal.ng pressure of a smooth tube while only doubling the internal 

SSL 2£ ^ «£?2S^ as n renced therein - * wi " ™ be -PP-* 

the aforestated objects and provides ^^^l^ L^^T^^ thefore 9° in 9 discl °*^ amply fulfills 
groove design of the invention using ^^jSiT ^ ^ ^ ,abyrinth Sea " na 

intersections of the radial groove walls with he Xdrical ^Zl7 the ™™ tube, so as to provide sharp edge 
on the tube shank, greatly increases the til ^ ^rSf T 'S^ 9 "bs thus generated 
ton. cutting the grooves only to a shallow depth does not altow the X>e tubJ Ti NeVerthe ^ at the sa ^ 
cracking or cutting of the hose inner diameter The amount ol r h 1 f? I over-stressed so as to cause 
reduced. A further benefit is that the hose JSpS^SZ not haS 2 tit * "T" ,athe - tUrnin 9 is als ° 
m standard practice in order to achieve a goo I sea ut^a "ft J ™ a h C ? mpr f? ed 38 much durin 9 crimping as 
reduces the internal stresses in the hose, further m!ninfe es the ?h ^ ° f th6 inV6nti ° n - Thfe in turn further 
and minimizes the effect of creep because ^l^^^^^T^^^ of -er-crimping 
when the grooves are formed by lathe cut turnino th* nZT,T al0ngthe entlre grooved surface area. Moreover, 
of the cut in the manufacturing oper^on I eSated 9 ' eVe " n9 " eaCh of the sd 9 es 

of other rigid materia, such as hfgh-stren Jth CSS? 8 eXamP ' 6 ' flttin9 26 m3y be mad * 

suitable metaflic materials that may be £ aS matefia ' that '' S 9 ' aSS fi " ed ' and Various 

1 8' may be one of a variety of conventional hZprL^ure e^ 34 pr ° Vided with 1 8. 

has a hardness range of 70 to 80 durometer art^Z ^£Z%^ °°" 8tmctions - Prefera °'y the hose material 
pressures up to about 300 psi are presently the dSn v2!I , 1°°° PS '' TypiCa ' a PP |ica «°n working 
crimping collars 36 and 36' may be^y o Shi l^^SSS^^^^^ c ° Mi °™- ™e 

making crimp-couplings for flexible hose conduft Ht Is ^ E^^iS^T*.^ COnventional| y em P'°y ad 
56 may also be varied from their 90° intersection w h the llinHri f ? angulation of groove sidewalls 54 and/or 
providing a groove sidewal.-rib mul^^S^!l^J^ *! ° f ^ mUtUa " y adjacent ribs 46 - as b * 
90- without thereby substantially impairing*™ ?K!^urDSiSSS.^ m " <+> ^ 9 °° l ° ab ° Ut « 5 ° < 
groove edge intersection remains "aggressive" ^8^1^^. T^ 0 "' Pr ° Vided that SUch modified 
configuration iying in a plane defined^ the tube axls^a^^ the ^ ^ 
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A pressure fluid conduit coupling comprising a nipple tube conduit fom m =H« * • ^ 

(M) hav,„ 9 .„ .p.„ „ .p, ptea £>J^^™~Z?JSSZ£^^ 
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crimp-collar (36) sleeved over and shrunk-deformed onto said hose open end and being generally axially coex- 
tensive with the axial extent of overlap of said hose telescopically on said nipple tube, characterized in that said 
nipple tube conduit (20) is provided on its external circumferential surface with a plurality of external circumferen- 
tially continuous grooves (28) including first and second grooves spaced axially from one another by a predeter- 
mined distance W 2 , each of said first and second grooves having an axial width dimension and each of said 
first and second grooves having a bottom wall (62) formed at a radial depth represented by the predetermined 
dimension H, as measured from the external maximum outside diameter of said nipple tube conduit in the space 
between said first and second grooves, each of said first and second grooves being defined by generally radially 
extending axially spaced sidewalls (54,56) facing one another and said bottom wall extending axially between the 
associated groove side walls, said external circumference of said nipple tube between saidfirst and second grooves 
having a cylindrical contour of constant diameter, and in that the junction of each of said groove sidewalls with 
said external circumferential surface of said nipple tube defines a circumferentiaily continuous sharp edge formed 
generally as a 90° junction plus or minus about 5°. 

2. The coupling of claim 1 wherein said groove depth dimension H is in the order of .005 to about 0.20 inches, said 
groove width dimension W 1 is in the order of about .005 to about .030 inches, and said groove spacing dimension 
W 2 is in the order of about .030 to about .070 inches. 

3. The coupling of claim 1 wherein said groove depth dimension H ranges between about .004 inches to about .015 
inches, wherein said groove width dimension W 1 ranges between about .025 inches to about .040 inches, and 
wherein said groove spacing dimension W 2 ranges from about .055 inches to about .070 inches. 

4. The coupling of claim 1 , 2 or 3 wherein said crimp collar is crimped to permanently deform the same with a mag- 
nitude to create at its surface area impinged by at least one of said sharp edge corners of grooves an internal 
stress in said hose in the range of about 387 psi up to about 700 psi. 

5. The coupling of claim 4 wherein the number of the grooves (28) in said plurality of grooves ranges from four to eight. 

6. The coupling of claim 5 wherein said groove dimensions W v W 2 and H apply to all of said plurality of grooves (28) 
and are uniform and constant from groove-to- groove. 

7. The coupling of claim 4 wherein said crimp-collar (36) is shrunk by an amount sufficient only to radially compress 
the thickness dimension of the wall of said hose conduit (34), where encircled by said collar, to about 80 percent 
of its free state thickness. 

8. The coupling of claim 1 or 3 wherein said groove width dimension W-j is about .032 inches, said groove spacing 
dimension W 2 is about 0.65 inches, and wherein said groove depth dimension H-j is about .008 inches. 

9. The coupling of claim 8 wherein said crimp-collar (36) is of the flat crimp type. 

10. The coupling of claim 9 wherein said external maximum outside diameter of said nipple tube conduit (20) is in the 
range of about 0.25 inches to about 0,75 inches. 
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(57) a pressure fluid conduit coupling (18) fitting 
wherein a nipple tube conduit (26) fitting shank is made 
of specially grooved rigid material. A conventional elas- 
tomenc hose conduit (34) having an open end telescop- 
ically receives the grooved tube conduit, and a conven- 
tional crimp-collar (36) is sleeved over and shrunk-de- 
formed onto the hose open end to permanently sealably 
secure the coupied conduit connection. An external cir- 
cumferential surface of the tube conduit has one or more 
arcumferentially continuous sharp edge external 
grooves (28) of a shallow depth (H) and predetermined 



width (W t ) that are defined by ribs formed between the 
grooves. The junction of the groove sidewalls (54 56) 
with the respectively adjacent conduit outer surface de- 
fines a circumferentialiy continuous sharp edge formed 
generally as a 90* junction of these groove sidewalls 
and nb surface, plus or minus af ew degrees. These spe- 
cially contoured sharp edge shallow depth external 
grooves enhance the fluid sealing capacity (pressure 
rating) of the coupling connection while reducing the 
magnitude of collar shrink crimping required, and mini- 
rmze the chances of hose damage because of over- 
crimping. 
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